CDMA MOBILE DATA COMMUNICATION SYSTEM AND A METHOD OF 
WIRELESS DATA COMMUNICATION USING THE SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a CDMA mobile data 
communication system and a method of wireless data communication 
using the system, more particularly, in the mobile data 
communication network of CDMA system, to the CDMA mobile data 
communication system and a method of wireless data communication 
using the system which are able to execute such a mobile-to- 
mobile data communication that the wireless data communication 
between a calling party mobile station in which an arbitrary 
data terminal is connected with a general mobile terminal 
without having any modem device and an arbitrary called party 
mobile station. 

2. Background of the Related Art 

Nowadays, since the society has been rapidly developed into 
a high speed information society, there have been marvelous 
advances in the technology of communication system. The early 
communication service is to provide a voice service based on a 
public switched telephone network ( PSTN) including wire 
connection. However, the communication service area is not 
limited to voice information service but developed even to 
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transmit data of text and image in addition to the voice 
service. An analog communication system has been further 
developed and accomplishes the communication among mobile 
network subscribers or between a mobile network subscriber of 
5 the analog system and a conventional wireline public switched 
telephone network subscriber. Since this analog mobile data 
communication network works well by parceling total 
communication service area into a plurality of subarea according 
to a base station or a base station controller and by 

10 controlling the base station and the base station controller by 
a mobile switching center (MSC) , the subscribers can keep their 
communication in moving from one subarea to another. However, 
the capacity of the analog mobile data communication system has 
a limited coverage for the continuously increased number of 

15 subscribers and the service area of the analog mobile data 
communication system is too small. Furthermore, since the 
analog mobile data communication system is analog type, the 
quality of conversation is not good and the effectiveness of 
frequency is not improved. 

20 Therefore, in order to solve the problems of the analog 

mobile data communication system described above in detail, a 
digital mobile data communication system is developed. On the 
digital wireless mobile data communication networks, a 
communication service is requested to achieve the transmission 



of any kind of information at any time, in any area and to any 
destination, if the communication is only requested. In other 
words, the subscribers want the communication service on text, 
image and packet data information as well as the existing voice 
services being provided by digital wireless mobile data 
communication system. But, up to now, a data communication 
system which makes the data communication between mobile 
stations of the digital wireless mobile data communication 
network possible or a method for the data communication system 
has not yet been developed. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to solve 
these problems of the conventional techniques and is to provide 
a CDMA mobile data communication system for a mobile-to-mobile 
data communication between mobile stations in which a mobile 
terminal and a data terminal in a CDMA mobile data 

communication network are linked to each other and a wireless 
data communication method using this system.^ 

To achieve these and other advantages in accordance with 
the purpose of the present invention, as embodied and broadly 
described, the CDMA mobile data communication system and a 
wireless data communication method using this system according 
to the present invention include a plurality of mobile stations, 
a plurality of base stations and base station controllers which 



transfer the signal transmitted from said mobile stations within 
a predetermined service area and a signal transmitted to said 
mobile stations, a plurality of mobile switching centers which 
make a decision on the service options included in the signal 
transmitted from said base stations and said base station 
controllers and performs circuit data service or packet dat a 
service^ acc.ardin .a_ to said decision, and at least one data 
network interworking unit which performs a call establishment 
between a calling party and a mobile station of the calling 
party when said mobile switching center provides a circuit data 
service and establishes a traffic channel of mobile data path. 

More preferably, said data network interworking unit 
includes data path connection section which performs a path 
connection between said mobile switching centers and data 
network interworking units, a main processing section which 
forms a traffic channel of mobile data path between a calling 
party mobile station and a called party mobile station so that 
circuit data communication or a packet data communication is 
executed through said data path connection section, a circuit 
data processing section which analyzes the signal transmitted 
from said calling party mobile station and transmits said 
called party identification number (or subscriber number) to said 
main processing section if the protocol between the calling 
party mobile station and the called party mobile station is in 
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its normal operation during the circuit data service of said 
main processing section, and a switching section which 
selectively switches the connection between said circuit data 
processing section and said data path connection section 
5 according to a control signal of said main processing section. 

In order to achieve the purpose described above, the mobile 
data communication system according to the present invention in 
which at least one mobile switching center having a mobile 
connection control module, a mobile data path connection control 

10 module, a public switched telephone network data path connection 
control module and a trunk connection control module are 
connected to at least one data network interworking unit 
through a first and a second data path is characterized by 
including a step of receiving a called party mobile station 

15 identification number, a step of setting up a first traffic 
channel after setting up a first call from a calling party 
mobile station to said data network interworking unit, a step of 
calling a called party mobile station at said data network 
interworking unit, a step of establishing a second traffic 

20 channel after establishing a second call from said called party 
mobile station to said data network interworking unit when data 
response from said called party mobile station is received and 
informing said public switching telephone network ( PSTN) data 
path connection control module of the first data path with a 



normal state by said mobile data path connection module, a step 
of establishing a call between said mobile switching center and 
the data network interworking unit through said second data 
path, and a step of connecting said first traffic channel to 
said second traffic channel through at least one modems. 

In order to achieve another purpose of the present 
invention, the mobile data communication system according to the 
present invention in which at least one mobile switching centers 
having a mobile connection control module, a mobile data path 
connection control module, a public switched telephone network 
data path connection control module and a trunk connection 
control module are connected to at least one data network 
interworking units through a first and a second data paths is 
characterized by including a step of receiving a called party 
mobile station identification number, a step of establishing a 
first traffic channel after establishing a first call from a 
calling party mobile station to said data network interworking 
unit through a first mobile switching center, a step of calling 
a called party mobile station controlled by a second mobile 
switching center through said PSTN data path connection control 
module and said trunk connection control module from said data 
network interworking unit, a step of establishing a second 
traffic channel after establishing a second call from said 
called party mobile station to said data network interworking 



unit when data response from said called party mobile station is 
received and informing said public switched telephone 
network ( PSTN) data path connection control module of the first 
data path with a normal state by said mobile data path 
connection module, a step of establishing a call between said 
PSTN data path connection control module and the data network 
interworking unit after informing said PSTN data path connection 
control module of a channel establishment completion by said 
mobile data path connection control module when said second 



1% 10 traffic channel establishment is completed, a step of releasing 



the traffic channel established between said mobile connection 
control module and said PSTN data path connection control module 
when a call establishment between the PSTN data path connection 
control module and the data network interworking unit is 
15 completed, and a step of connecting said PSTN data path 
connection control module and the trunk connection control 
module . 

Additional features and advantages of the invention will be 
set forth in the description which follows, and in part will be 
20 apparent from the description, or may be learned by practice of 
the invention. The objectives and other advantages of the 
invention will be realized and attained by the structure 
particularly pointed out in the written description and claims 
hereof as well as the appended drawings. 



It is to be understood that both the foregoing general 
description and the following detailed description are exemplary 
and explanatory and are intended to provide further explanation 
of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a 
further understanding of the invention and are incorporated in 
and constitute a part of this specification, illustrate 
embodiments of the invention and together with the description 
serve to explain the principles of the invention: 

In the drawings: 

Figure 1 is a block diagram showing the connection of CDMA 
mobile data communication network according to the present 
invention. 

Figure 2 is a block diagram of a data network interworking 
unit shown in figure 1. 

Figure 3 is a block diagram of a circuit data processing 
section shown in figure 2. 

Figures 4 is a signal flow graph for explaining the 
opening operation of a mobile data path when a wireless data 
communication between subscribes of the wireless data 
communication network according to the present invention is 
performed. 
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Figure 5 is a signal flow graph for explaining the 
releasing operation of a mobile data path after a wireless data 
communication between subscribes of the mobile data 
communication network according to the present invention is 
5 performed. 

Figure 6 shows the data flow according to the present 
invention on the block diagram of the data network interworking 
unit shown in figure 2 . 

IjS DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

%B 10 Reference will now be made in detail to the preferred 

embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. 

Figure 1 is a block diagram showing the connection of CDMA 
mobile data communication network according to the present 
15 invention. 

Referring to figure 1, the CDMA mobile data communication 
network includes mobile stations each of which consists of 
mobile terminal 11 and data terminal 10 ( such as notebook, 
personal digital assistant, laptop, palmtop, portable computer, 
20 etc.) connected to each other according to a connection standard 
such as RS-232E, base station and base station controller 21 
and 22 which are corresponding to a predetermined service area 
and controlling the mobile terminals lla-lln located within said 
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predetermined service area, mobile switching center 31a and 31b 
which changes a signal path according to a service option 
obtained by the analysis of signal transmitted from the base 
station and base station controller 21 and 22, and data network 
5 interworking unit 100 which establishes a call between a calling 
party and a called party and establishes a traffic channel of 
mobile data path when the mobile switching center 31a and 31b 
performs its circuit data service. 

Hence, public switched telephone network (PSTN) 200 is 
10 connected with mobile switching center 31a and 31b, and Internet 
network 300 and/or public switched data network (PSDN) 400 are 
connected with data network interworking unit 100. Data network 
100 and mobile switching centers 31a and 31b may be expanded in 
their capacity according to the number of subscribers. 
15 Furthermore, in order to executing the wireless data 

communication system according to the present invention, each of 
said functional units of the CDMA mobile data communication 
network is required to have new functions. In other words, 
each mobile terminal 11 is required to have a protocol stack for 
20 circuit data, call processing module for the protocol stack, a 
call processing module for packet data processing and a wireless 
link protocol (RLP) . 

Each base station and base station controller 21 and 22 is 
required to have a function change of the frame of Vocoder and 
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the RLP of Selector & Vocoder equipped in the base station, 
each base station and base station controller 21 and 22 and each 
mobile switching center 31a and 31b are also required to have a 
frame change function. Each mobile switching center 31a and 31b 

5 is required to have a function for analyzing the signal 
transmitted from the base station and base station controller 21 
and 22 to obtain a service option and a switching function for 
switching the signal path according to the service option. 
Furthermore, since the data network interworking unit 100 

10 according to the present invention has a modem, each mobile 
station is not required to have a modem when wireless data 
communication is performed between mobile stations. 

Furthermore, mobile switching center 31a, as shown in 
figure 2, includes mobile connection control module 33 which 

15 generates a switching signal to switch the signal path by 
deciding a service option included in the signal transmitted 
from the base station and base station controller 21, mobile 
data path connection control module 34 which controls the 
connection of mobile data path according to the output signal of 

20 the mobile connection control module 33, public network data 
path connection control module 35 which controls the connection 
of PSTN data path according to the output signal of the mobile 
data network interworking unit 100, and trunk connection control 
module 36 which transmits the' output signal of the public 




network or the mobile data path connection control module 34 and 
35 to the PSTN 200 or other mobile switching center 31b 
according to the output signal of the mobile connection control 
module 33 or the public network data path connection control 
5 module 35 . 

The Mobile data network interworking unit 100, as shown in 
figure 2, data path connection section 110 which includes mobile 
data path connection module 101, public network data path 
connection module 102 and packet network data path connection 

10 module 103 and achieves the path connection between mobile 
switching center 31a and data network interworking unit 100, 
main processing section 120 which forms the traffic channel of 
mobile data path between a calling party mobile station and a 
called party mobile station so as to execute the circuit data 

15 communication or the packet data communication according to the 
signal received from the data path connection section 110, 
circuit data processing section 130 which transmits the called 
party identification number to the main processing section 120 
by analyzing the signal transmitted from the calling party 

20 mobile station if the protocol between a calling party mobile 
station and a called party mobile station is executed in its 
normal operation when the main processing section 120 performs 
the circuit data service, packet data processing section 14 0 
which transmits the called party identification number to the 
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main processing section 120 by analyzing the signal transmitted 
from the calling party mobile station if the protocol between a 
calling party mobile station and a called party mobile station 
is executed in its normal operation when the main processing 
5 section 120 performs the packet data service, and switching 
section 150 which selectively switches the connection of the 
circuit data processing section 130 or packet data processing 
section 140 to mobile data path connection module 101, public 
network data path connection module 102 or packet network data 

10 path connection module 103 which are equipped in the data path 
connection section 110 according to the control signal of the 
main processing section 120. 

The main processing section 120 includes mobile data path 
control module (MCHM) to establish a link between the main 

15 processing section 120 and mobile switching center 31a, circuit 
data control module (DBCM 1, 2) to control an exchange of the 
traffic data information between a mobile station and circuit 
data processing section (CDPA) 130, modem control module (DMCM 1, 
2) to control a modem equipped in circuit data processing 

20 section (CDPA) 130, and public network data path control 
module (PCMM) to establish a link between mobile switching 
centers 31a . 

The circuit data processing (CDPA) 130 of the mobile data 
network interworking unit 100 includes, as shown in figure 3, 
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interface control section 131 for interfacing between the main 
processing section 120 and the circuit data processing 
section (CDPA) 130, a modem 137, and a modem controller equipped 
between the interface control section 131 and the modem 137 for 
5 controlling the modem 137 according to the output signal 
generated from the interface control section 131. The circuit 
data processing section (CDPA) 130 includes a circuit data 
processing circuit 133 for executing the protocol between the 

O mobile terminal 11 and the mobile data network interworking 

5 10 unit 100. 

M§ One embodiment of wireless data communication method using 

W the mobile data network interworking unit 100 according to the 

^ present invention is explained as follows by referring to the 

2? figures 1 to 6. 

*2 15 In the explanation of the embodiment of the present 

^ invention, it is assumed that the data terminal 10a and the 

mobile terminal 11a in figure 1 are included in a calling party 
mobile station, the data terminal 10b and the mobile terminal 
lib are included in a called party mobile station under control 
20 of the same mobile switching center 31a, and the data terminal 
lOn and the mobile terminal lln are included in another called 
party mobile station where each of them is controlled by mobile 
switching section 31b different from each other. 

First, establishing a mobile data path when the calling 




party mobile station and the called party mobile station are 
controlled by the same mobile switching center 31a is explained 
as follow- 
When the calling party data terminal 10a and the mobile 
5 terminal 11a are connected to each other the calling party 
mobile terminal 11a automatically understands a circuit data 
service mode. In other words, when the calling party data 
terminal 10a and the mobile terminal 11a are connected to each 
O other, AT command such as AT+CRM=0 is automatically executed and 

f3 10 the mobile terminal 11a understands its circuit data service 
*5 execution. Generally, if AT+CRM=1 a Generic PPP Internet 

l -| service mode is established and if AT+CRM=2 a cellular digital 

JL packet data service mode is established. Therefore, when a 

=5= 

% calling party mobile station user wants to send wireless data to 

.2 15 an arbitrary called party mobile station subscriber the user 
^ inputs " ATD called party telephone number' by using the calling 

party data terminal 10a. Then, the signal generated from the 
mobile terminal 10a is transmitted to the mobile switching 
center 31a through the corresponding base station and base 
20 station controller 21. 

The mobile connection control module 33 of the mobile 
switching center 31a confirms the service option included in the 
signal transmitted from the base station and base station 
controller 21. The service option, for example it is defined as 




304,5,7,12,13,15, is that in this embodiment S04,12 represents 
a asynchronous data, SOS, 13 represents a fax data, and S07,15 
represents a generic PPP packet data. Thus, when the service 
option included in the signal transmitted from the base station 
5 and base station controller is S04 or 12, the mobile connection 
control module 33 of the mobile switching center 31a understands 
the service option as an asynchronous data service mode and 
therefore, as shown in figure 2, switches the signal path to 
mobile data path connection control module (MSCFM) 34 of the 

10 mobile switching center 31a. Then, the mobile data path 

connection control module (MSCFM) 34 of the mobile switching 
center 31a requires the call establishment from the mobile data 
path connection module 101 of the data network interworking unit 
100 (SI) . The mobile data path connection module 101 of the 

15 mobile data network interworking unit 100 informs the mobile 
data path control module (MCHM) in the main processing section 
120 of this call establishment. Then, the mobile data path 
control module (MCHM) of the main processing section 120 
transmits mobile-to-mobile outgoing connection request message 

20 to the circuit data control module ( DBCM1 ) in the main processing 
section 120 (S2) . The circuit data control module (DBCM1) assigns 
an idle modem resource to a mobile data path and transmits the 
modem connection request message to the modem control 
module (DMCM1) in the main processing section 120 (S3). Then, 



the modem control module (DMCMl) transmits a modem 
initialization command message to the circuit data processing 
section (CDPA) 130 of the mobile data network interworking unit 
100 (S4) - The interface controller 131 of the circuit data 
processing section (CDPA) 130 receives the modem initialization 
command message and informs the modem controller 138 of the 
modem data processing circuit 136 of the message. 

The modem controller 138 confirms if an idle modem exists 
by communicating with modem 137 and controls basic specification 
value of the modem 137 to be established. The interface 

controller 131 of the circuit data processing section (CDPA) 130 
transmits the modem initialization result message including a 
decision whether the result of the modem initialization process 
is right or wrong and its cause to the modem control module 
(DMCMl) (S5) . The modem control module (DMCMl) transmits a modem 
connection response message to the circuit data control 
module (DBCM1) (S6) - 

When the modem 137 in the circuit data processing section 
(CDPA) 130 is successfully initialized, the circuit data control 
module (DBCM1) transmits the mobile data path connection request 
message to the circuit data processing section (CDPA) 130 (S7) 
and receives, as its response, the mobile data path connection 
response message from the circuit data processing section (CDPA) 
130 (S8). After then, the circuit data control module (DBCM1) 
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transmits the modem connection response message to the mobile 
data path control module (MCHM) (S9) - The mobile data path 
control module (MCHM) which receives the response message 
transmits the mobile data path connection request message to the 
5 mobile data path connection control module (MSCFM) 34 of the 
mobile switching center 31a (Sll) . Therefore, a transmission 
layer protocol and a point-to-point link protocol network 
between the calling party mobile terminal 11a and the modem 137 
of the circuit data processing section (CDPA) 130 are formed. 

10 Thus, a traffic channel between the calling party data terminal 
10a the inter-network connection unit 50 is achieved. 

The mobile terminal 11a stores the modem initialization 
specification previously established at the data terminal 10a 
and the called party telephone number called by a calling party 

15 mobile station and transmits the stored to the modem 137 
through the traffic channel of the data network interworking 
unit 100 and the calling party mobile terminal 11a when the 
path to a protocol transmission layer of the circuit data 
processing circuit 133 in the circuit data processing section 

20 130 is formed (S13) . The application interface layer of the 
circuit data processing circuit 133 of the circuit data 
processing section (CDPA) 130 analyzes the modem initialization 
specification requested by the calling party mobile station and 
the ATD called party telephone number and reestablishes a modem 
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initialization specification which is required by the calling 
party mobile station to the previously assigned modem 137 and 
then makes preparation for ATD command processing (S14) . After 
then, the application interface layer transmits the called party 
telephone number received together with the modem command of the 
calling party mobile station to the modem control module (DMCM1) 
(S15) . 

The modem control module (DMCM1) transmits the public 
network data path connection request message to the public 
network data path control module (PCMM) equipped in the main 
processing section 120 (S16) . The public network data path 
control module (PCMM) makes mobile-to-mobile incoming connection 
request to the public network data path connection control 
module (MSCIM) 35 in the mobile switching center 31a (S17) - 

The public network data path connection control module 
(MSCIM) 35 of the mobile switching center 31a which receives the 
connection request controls a signal path switching to the 
mobile connection control module 33 and transmits the incoming 
connection request message to the called party mobile terminal 
lib through the base station and base station controller 21. If 
the called party mobile station user wants the circuit data 
communication when the called party data terminal 10b and the 
mobile terminal lib are connected to each other, the user inputs 
a modem response command such as ATA by using the called party 
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data terminal 10b. Then, the mobile terminal 10b transmits the 
incoming signal to the mobile switching center 31a through the 
corresponding base station and base station controller 21. 

After then, the mobile connection control module 33 of the 
5 mobile switching center 31a confirms the service option included 
in the signal from the called party mobile station in the same 
method previously described. When the called party mobile 
station is established in the circuit data service mode, the 
mobile connection control module 33 of the mobile switching 

10 center 31a establishes a traffic channel to the mobile data path 
in the same way as the call outgoing case by using the mobile 
data path connection control module 34. When the called party 
mobile data path is normally established the mobile data path 
connection control module controls the signal path switching to 

15 the public network data path connection control module (MSCIM) 
35. Then the public network data path connection control 

module (MSCIM) 35 transmits the public network data path 
connection message to the public network data path control 
module (PCHM) of the main processing section 120 (S18) . The 

20 public network data path control module (PCHM) transmits the 
public network data path confirmation message to the modem 
control module (DMCM1) (SI 9) . The modem control module (DMCMl) 
asks the circuit data processing section (CDPA) 130 to process 
the ATD command (S21) . Then, the mobile data path connection 

20 
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control module (MSCFM) 34 transmits the modem connection request 
message to the mobile data path control module (MCHM) of the 



control module (MCHM) transmits the modem connection request 
5 message to the circuit data control module (DBCM2) of the main 
processing section 120 (S24) . Then, the circuit data control 
module (DBCM2) assigns idle modem resource and transmits the 
modem connection request message to the modem control module 
(DMCM2) (S25) - The modem control module (DMCM2) transmits the 

10 modem initialization command message to the circuit data 
processing section (CDPA) 130 of the mobile data network 
interworking unit 100 (S26) . The circuit data processing unit 
(CDPA) 130 which receives the command message confirms idle 
modem resource and then establishes the basic specification 

15 value to the modem. The circuit data processing section (CDPA) 
130 provides the modem control module (DMCM2) of the main 
processing section 120 with the modem initialization result 
message which includes the decision whether the result of 
processing is right or wrong and its cause (S27) . The modem 

20 control module (DMCM2) provides the circuit data control module 
(DBCM2) with the modem connection response message (S28) . 

When the initialization of the modem 137 of the circuit 
data processing section 130 is successfully done, the circuit 
data control module (DBCM2) transmits the mobile data path 



main processing section 120 (S21) . 



The mobile data path 
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connection request message to the circuit data processing 
section (CDPA) 130 and receives the mobile data path connection 
response message from the circuit data processing section 
(CDPA) 130 (S30) . The circuit data control module (DBCM2) which 

5 receives the response message transmits the modem connection 
response message to the mobile data path connection module 
(MCHM) of the main processing section 120 (S31) . The mobile 
data path connection module (MCHM) which receives this message 
forms a mobile data path between the modem 137 and the called 

10 party mobile terminal lib and provides a port of modem 137 
equipped in the circuit data processing section (CDPA) 130 by 
using one of data link connection identifier values (DLCI) which 
is controlled by a selected channel. After then, the point-to- 
point link protocol between the mobile terminal lib and the 

15 circuit data processing section (CDPA) 130 and the network and 
transmission protocol are performed and a transmission path is 
formed (S34) . Therefore, the traffic channel of the mobile 
data between the called party mobile terminal lib and the modem 
130 is formed. 

20 The called party mobile terminal lib stores a modem 

initialization specification previously established in the data 
terminal 10b and the modem response command provided from the 
called party mobile station and transmits the stored information 
to the modem port of the assigned circuit data processing 
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section (CDPA) 130 when the transmission layer is opened (S35) . 
When the modem initialization specification and the modem 
response command are received, the application interface layer 
of the circuit data processing section (CDPA) 130 analyzes them, 
5 reestablishes the modem initialization specification which is 
required by the calling party mobile station to a previously 
assigned modem 137 and provides the modem control module (DMCM2) 
with the incoming response receive message- During executing 
the point-to-point protocol, the public network data path 

10 connection request message of the public network data path 
connection control module (MSCIM) 35 of the mobile switching 
center 31a is provided to the public network data path 
connection module 102 (S37). The public network data path 
connection module 102 informs the modem control module (DMCM2) 

15 of the public network data path connection request message. 
The circuit data processing section (CDPA) 130 provides the 
modem control module (DMCM2) with an incoming response receive 
message (S39) . Then, the modem control module (DMCM2) 
transmits the modem connection request message to the public 

20 network data path control module (PCMM) (S40) . The public 
network data path control module (PCMM) transmits the connection 
message of the public network data path to the public network 
data path connection control module (MSCIM) 35 (S41). When the 
public network data path connection request message and the 




incoming response message are received, the modem control module 
(DMCM2) transmits a switching control signal to the switching 
section 150, switches the public network data path connection 
module and the previously assigned modem 137 (S42) and requests 
5 the modem 137 of the circuit data processing section (CDPA) 130 
to execute ATD command (S43) . 

When the public network data path connection of the called 
party mobile station is previously completed, the public network 
data path connection message is transmitted to the public 

10 network data path control module (PCMM) through the public 
network data path connection control module (PCHM) . The public 
network data path control module (PCMM) which received the 
connection message provides the modem control module (DMCMl) 
with the public network data path connection confirmation 

15 message. The modem control module (DMCMl) which receives the 
confirmation message sends a control signal to the switching 
section 150 so as to switch the traffic channel of the public 
network data path and the port of the previously assigned modem 
137 and requests the circuit data processing section (CDPA) 130 

20 to execute the ATD command (S43) . Then, after transmitting the 
ATD command to the corresponding modem data processing circuit 
136 of the circuit data processing section (CDPA) 130, the modem 
data processing circuit 136 is ready to detect a carrier for a 
while. If a carrier is received (S44) or a fixed time passes, 



a modem connection result message is transmitted to the modem 
control module (DMCM1) (S45) . In this time, the result message 
includes the information whether the carrier is detected or not. 
The modem control module (DMCMl) which received the result 
5 message transmits a modem-to-modem connection confirmation 
message which indicates the connection between modems of the 
calling party mobile station and the called party mobile station 
to the circuit data control module (DBCM1) (S4 6) . This circuit 
data control module (DBCM1) transmits the modem-to-modem 

10 connection message to the mobile data path connection module 
(MCHM1) (S47) . This process is the same as the case of the 
called party mobile station, but the ATA command processing 
request in the called party instead of the ATD command 
processing request in the calling party is transmitted. 

15 Particularly, the public network data path connection 

control module (MSCIM) 35 of the mobile switching center 31a 
does switch the mobile stations of the calling party and the 
called party. Generally, it is called an anchor point. By 
this procedure described above, the circuit data communication 

20 between mobile stations subscribed at the mobile data 
communication network is achieved. 

Hereafter, the opening of a wireless data path in the case 
that a calling party mobile station 10a and 11a and a called 
party mobile station lOn and lln are not under the control of 



the same mobile switching center 31b is explained. For the 
most part of this case, its operation is almost the same as the 
case of one mobile switching center. Therefore, the differences 
between them is explained. 

The step which inputs the identification of the called 
party mobile station by the ATD command and the step which 
establishes a first call from the calling party mobile station 
to the data network interworking unit through a first mobile 
switching center and establishes the first traffic channel are 
the same as the case of one mobile switching center. 

However, the mobile data network interworking unit 100 
, through the public network data path connection control module 
34 and the trunk connection control module 36 of the mobile 
switching center 31a, calls a called party mobile station lOn 
and lln of another mobile switching center 31b. When a data 
response is automatically provided by the ATA command or a 
preset automatic response mode from the called party mobile 
station lOn and lln, the call establishment from the called 
party mobile station lOn and lln to the mobile data network 
interworking unit 100 is done and the mobile data path 
connection control module 34 informs the public data path 
connection control module 35 of the normal state of the mobile 
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data path and establishes a traffic channel. 

When the traffic channel is completely established, the 
mobile data path connection control module 34 informs the public 
network data path connection control module 35 of the channel 
5 establishment completion and establishes the call between the 
public network data path connection control module 35 and the 
mobile data network interworking unit 100. 

When the call establishment between the public network data 
path connection control module 35 and the data network 

10 interworking unit 100 is completed, the traffic channel between 
the mobile connection control module 34 and the public network 
data path connection control module 35 is released and then the 
public network data path connection control module 35 and the 
trunk connection control module 36 are connected to each other. 

15 Therefore, a circuit data communication between mobile stations 
subscribed to the mobile data communication network is achieved. 

Hereafter, the procedure closing the mobile circuit data 
communication or releasing the resources for the preset mobile 
data path or the network data path is explained. 

20 When a connection release request message is inputted from 

a calling party mobile station or a called party mobile station 
or the public network data path release request is transmitted 
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from the public network data path control module (PCMM)to the 
modem control module (DMCM2), the resources are released. 

In the embodiment of the present invention, a case in 
which a connection release request message is inputted from a 
5 calling party mobile station is explained by referring to figure 
5- Figure 5 is a signal processing flow graph of the procedure 
releasing the mobile data path after performing the wireless 
data communication between subscribers to the mobile data 
*0 communication network according to the present invention, 

l/l 10 Referring to figure 5, when a connection release command is 

;g inputted from a calling party data terminal 10a, the signal is 

* transmitted to a mobile terminal 11a , transformed into a 

^ wireless signal and transmitted to a mobile switching center 31a 

~" by a corresponding base station and base station controller 21. 

5 15 When the mobile data path connection module (MSCFM) 34 of the 
mobile switching center 31a is decided to be in a connection 
release mode by the base station and base station controller 21, 
a mobile-to-mobile connection release request message is 
transmitted to a mobile data network interworking unit 100 
20 (ST1) . In the main processing section 120 of the mobile data 
network interworking unit 100, the mobile data path connection 
module (MCHM) provides the circuit data control module (DBCM1) 
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with connection release request message (ST2) . The circuit data 
control module (DBCM1) provides modem control module (DMCM1) 
with a modem connection release request message (ST3) and at the 
same time provides a circuit data processing section (CDPA) 130 
with a mobile data transmission path release request message 
(ST5) . The modem control module (DMCMl) transmits the modem 
connection release command message to the circuit data 
processing section (CDPA) 130 (ST4) . The circuit data 

processing section (CDPA) 130 which receives the message 
initializes a used modem (ST7) and executes the data 
transmission path release procedure (ST6) . The circuit data 
processing section (CDPA) 130 provides the modem control module 
(DMCMl) and the circuit data control module (DBCMl) with the 
modem connection release response message and the data 
transmission path release completion message, respectively 
(ST8) . Then, if the modem control module (DMCMl) receives the 
modem connection release response message, a switching control 
signal is applied to the switching section 150 (STll)and a 
public network data path release request message is transmitted 
to the public network data path control module (PCMM) of the 
main processing section 120 (ST9) . Then, the circuit data 
control module (DBCMl) provides the mobile data path control 
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module (MCHM) with data transmission path release completion 
message (ST12) . The mobile data path control module (MCHM) 
which receives this message transmits the mobile data path 
connection release to the mobile data path connection control 
5 module (MSCFM) 34 equipped in the mobile switching center 31a 
(ST15) and releases a switching connected between a port of a 
preassigned modem 137 and the traffic channel of the mobile data 
path (ST14) . 

According to the embodiment of the present invention 
10 described above, in the mobile data communication network of a 
CDMA system, a mobile multimedia communication service 
transmitting and receiving data such as text, image, packet 
data, etc. in wireless channel is possible between the calling 
party mobile station and the called party mobile station both of 
15 which have a mobile terminal and a data terminal connected to 
each other. The data communication between a mobile station of 
a mobile data communication network and a fixed station 
connected to a public switched telephone network is possible. 

It will be apparent to those skilled in the art that 
20 various modifications and variations can be made in the CDMA 
mobile data communication system and the wireless data 
communication method of the present invention without departing 

30 



from the spirit or scope of the invention. Thus, it is intended 
that the present invention covers the modifications and 
variations of this invention provided they come within the scope 
of the appended claims and their equivalents. 
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